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(54) [Title of Invention] 

THIN FILM TRANSISTOR, MANUFACTURING METHOD THEREOF AND 
LIQUID CRYSTAL DISPLAY ELEMENT 

(57) [Abstract] 

[PURPOSE] To provide a thin film transistor having excellent characteristics, stability, 
insurability, yield and processing matching property. 

[CONSTITUTION] A gate electrode 2 is formed on one main surface of a glass 
substrate 1. A silicon oxynitride (SiO x N y ) film 3a and silicon nitride (SiN x ) film 3b 
are laminated to form on the gate electrode 2, and a gate insulating film 3 is formed by 
these two layers. An a-Si film 4 is laminated to form on this gate insulating film 3. 
An SiN x film is laminated on the a-Si film 4 to form a channel protective film 5. A 
pixel electrode 7 consisting of ITO (Indium Tin Oxide) is formed on the gate insulating 
film 3. A source electrode 8 is formed on the source region of a low-resistance 
semiconductor film 6 in the state of connecting this electrode to the pixel electrode 7, i\ 
drain electrode 9 is formed on the drain region, a protective film 10 is laminated to form, 
so as to obtain an active element substrate 12. 
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[Claims] 

[Claim 1] In a thin film transistor which uses non-single crystal silicon for an active 
layer formed on a gate insulating film, it is characterized by forming the aforementioned 
gate insulating film in the laminated films of an acid silicon nitride film and a silicon 
nitride film, and this silicon nitride film being in contact with the aforementioned 
non-single crystal silicon. 

[Claim 2] A thin film transistor according to Claim 1 characterized in that: an acid 
silicon nitride film mainly contains Si, N, O and H, wherein the concentration of N 
ranges from 0.1 to 0.8 at N/Si ratio and less than the concentration of O; and a silicon 
nitride film mainly contains Si, N and H, wherein the concentration of N ranges from 
1.2 to 1.6 at N/Si ratio and the concentration of O is less than 5 x 10"° atoms/cnr\ 
[Claim 3] A thin film transistor according to Claim 1 or 2 characterized by doping any 
one of P or B into at least one part of an acid silicon nitride film. 

[Claim 4] A thin film transistor according to any one of Claims I to 3 characterized in 
that a refractive index of an acid silicon nitride film ranges from i.49 to 1.65 at 
wavelength of 632.8 nm. 

[Claim 5] A thin film transistor according to any one of Claims 1 to 4 characterized in 
that: a thickness of an acid silicon nitride film ranges from 200 nm to 450 nm; and a 
thickness of a silicon nitride film ranges from 5 nm to 200 nm. 

[Claim 6] In a thin film transistor which uses non-single crystal silicon for an active 
layer formed on a gate insulating film, it is characterized in that: the aforementioned 
gate insulating film is formed in the laminated films of a silicon oxide film, an acid 
silicon nitride film and a silicon nitride film; this acid silicon nitride film is arranged 
covering the upper part of the aforementioned silicon oxide film; this silicon nitride film 
is in contact with the aforementioned non-single crystal silicon. 

[Claim 7] A thin film transistor according to Claim 6 characterized by doping any one 
of P or B into at least one part of a silicon nitride film. 

[Claim 8] A thin film transistor according to Claim 6 or 7 characterized in that a silicon 
oxide film mainly contains Si, O and H, wherein the concentration of N is less than 5 x 
10 20 atoms/cm 3 . 

[Claim 9] A thin film transistor according to any one of Claims 6 to 8 characterized in 
that: the total thickness of a silicon oxide film and an acid silicon nitride film ranges 
from 200 nm to 450 nm; and a thickness of an acid silicon nitride film is more than 100 
nm; and a thickness of a silicon nitride film ranges from 5 nm to 200 nm. 
[Claim 10] In a thin film transistor which uses non-single crystal silicon for an active 
layer that is formed on a gate insulating film formed on a gate electrode, and has an 



2 



o . o. 

JP08-254713 



inverted staggered structure with a channel protective film, it is characterized in that: a 
gate insulating film is formed in the laminated films of an acid silicon nitride film and a 
silicon nitride film; and this silicon nitride film is in contact with the aforementioned 
non-single crystal silicon; and the aforementioned channel protective film is 
self-matched to the aforementioned gate electrode. 

[Claim 11] In a thin film transistor which uses non-single crystal silicon for an active 
layer that is formed on a gate insulating film formed on a gate electrode, and has an 
inverted staggered structure with a channel protective film, it is characterized by 
forming the aforementioned gate insulating film in the laminated films of a silicon oxide 
film, an acid silicon nitride film and a silicon nitride film; this acid silicon nitride film is 
arranged covering the upper part of the aforementioned silicon oxide film; this silicon 
nitride film being in contact with the aforementioned non-single crystal silicon; and 
self-matching the aforementioned channel protective film to the aforementioned gate 
electrode. 

[Claim 12] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized by: 
forming the aforementioned gate insulating film in the laminated films of an acid silicon 
nitride film and a silicon nitride film; this silicon nitride film being in contact with the 
aforementioned non-single crystal silicon; and forming this an acid silicon nitride film 
by the plasma CVD using a mixed gas of SiH 4 , N 2 0, N 2 or NHi as a material gas. 
[Claim 13] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized by: 
forming the aforementioned gate insulating film in the laminated films of an acid silicon 
nitride film and a silicon nitride film: this silicon nitride film being in contact with the 
aforementioned non-single crystal silicon; and forming the aforementioned acid silicon 
nitride film by the plasma CVD using a mixed gas of organic silane, O:, N 2 or NHb as a 
material gas. 

[Claim 14] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized by: 
forming the aforementioned gate insulating film in the laminated films of an acid silicon 
nitride film and a silicon nitride film; this silicon nitride film being in contact with the 
aforementioned non-single crystal silicon; and forming the aforementioned acid silicon 
nitride film, silicon nitride film and non-single crystal silicon in the same reaction 
chamber of the plasma CVD successively. 

[Claim 15] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, and a protective film 
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using an inorganic insulating film is formed on the surface, it is characterized bv: 
forming the aforementioned gate insulating film in the laminated films of an acid silicon 
nitride film and a silicon nitride film; this silicon nitride film being in contact with the 
aforementioned non-single crystal silicon; and forming the aforementioned acid silicon 
nitride film, silicon nitride film, non-single crystal silicon and inorganic insulating film 
in the same reaction chamber of the plasma CVD successively. 

[Claim 16] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized in 
that: the aforementioned gate insulating film is formed in the laminated films of a 
silicon oxide film, an acid silicon nitride film and a silicon nitride film; this acid silicon 
nitride film is arranged covering the upper part of the aforementioned silicon oxide film; 
this silicon nitride film is in contact with the aforementioned non-single crystal silicon; 
the aforementioned silicon oxide film uses SiFL* and C^as a main material gas using N: 
for a dilution gas; to form by the ordinary pressure CVD. 

[Claim 17] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized in 
that: the aforementioned gate insulating film is formed in the laminated films of a 
silicon oxide film, an acid silicon nitride film and a silicon nitride film; this acid silicon 
nitride film is arranged covering the upper part of the aforementioned silicon oxide film: 
this silicon nitride film is in contact with the aforementioned non-single crystal silicon; 
the aforementioned silicon oxide film uses organic silane, O:, N 2 and NH-i as a main 
material gas using Nt for a dilution gas; to form by the ordinary pressure CVD. 
[Claim 18] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized in 
that: the aforementioned gate insulating film is formed in the laminated films of a 
silicon oxide film, an acid silicon nitride film and a silicon nitride film; this acid silicon 
nitride film is arranged covering the upper part of the aforementioned silicon oxide film; 
this silicon nitride film is in contact with the aforementioned non-single crystal silicon; 
the aforementioned silicon oxide film uses SiK* and N 2 0 as a main material gas; to 
form by the plasma CVD. 

[Claim 19] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film, it is characterized in 
that: the aforementioned gate insulating film is formed in the laminated films of a 
silicon oxide film, an acid silicon nitride film and a silicon nitride film; this acid silicon 
nitride film is arranged covering the upper part of the aforementioned silicon oxide film: 
this silicon nitride film is in contact with the aforementioned non-single crystal silicon; 
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the aforementioned silicon oxide film uses organic silane and C^as a main material gas; 
to form by the plasma CVD. 

[Claim 20] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film on a substrate, it is 
characterized in that: the aforementioned gate insulating film is formed in the laminated 
films of a silicon oxide film, an acid silicon nitride film and a silicon nitride film; this 
acid silicon nitride film is arranged covering the upper part of the aforementioned 
silicon oxide film; this silicon nitride film is in contact with the aforementioned 
non-single crystal silicon; and a substrate that the aforementioned silicon oxide film is 
formed is annealed in the vacuum of 10 Torr or less than or in the reduced pressure 
ambient atmosphere; and then an acid silicon nitride film is formed without exposing 
into the atomospheric air. 

[Claim 21] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film on a substrate, it is 
characterized in that: the aforementioned gate insulating film is formed in the laminated 
films of a silicon oxide film, an acid silicon nitride film and a silicon nitride film; this 
acid silicon nitride film is arranged covering the upper part of the aforementioned 
silicon oxide film; this silicon nitride film is in contact with the aforementioned 
non-single crystal silicon; and the aforementioned acid silicon nitride film, silicon 
nitride film and non-single crystal silicon are formed in the same reaction chamber of 
the plasma CVD successively. 

[Claim 22] In a manufacturing method of a thin film transistor which uses non-single 
crystal silicon for an active layer formed on a gate insulating film on a substrate, and a 
protective film using an inorganic insulating film is formed on the surface, it is 
characterized in that: the aforementioned gate insulating film is formed in the laminated 
films of a silicon oxide film, an acid silicon nitride film and a silicon nitride film; this 
acid silicon nitride film is arranged covering the upper part of the aforementioned 
silicon oxide film; this silicon nitride film is in contact with the aforementioned 
non-single crystal silicon; and an acid silicon nitride film, a silicon nitride film, a 
non-single crystal silicon and an inorganic insulating film are formed in the same 
reaction chamber of the plasma CVD successively. 

[Claim 23] A liquid crystal display element characterized by using a thin film transistor 
according to any one of Claims 1 to 11 as a switching element. 
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BIT. OWiS^. 5x L ()20ai«ms/cin :i WF':7. ; ot; 

[ooi i ] is^rg 3 im^>mm h ^ > ^ x v . ..^r 

( 0 0 1 2 ] iS^xg 4 gEiffiWWIR! h7> v X 9 ; •; . ;R 
«i^^L3u 1*n** f Ettw^lK h7> v x v ; : ! • •. . 

1. 4 9R11. (iSEimS^t;.': 
[0 0 13] M*JS5K«0)3IKh7>">*X ,'*;)< 
iS 1 L 4 U-rn^E«<7)iW«S F 5 > > XV.;::.. 
T, ttSftx'J =1 >H9i*. 0 0 ninl-JL > ;."><) 

nmEJlT"C*0. S(t *> 'J Zl >fl8*J. HSJiM/^ ^ :■ :: ."'.!-. 
2 0 0 nmK(Tt**t>OTJo5. 

[0014] e imnwm h> ■/ v . : . 

1 J 3 > €: ffl ^ fz m& h y > V 'A9\Z ^ ^ T . m- : . 

(ty'j n >m<?>mffimzTi\m$t\. cco^v- 

title. fiyE^ft^'J3>Jia«. mirfilJI^P.V 
[0015] 7 dE.ffi<75fWII« h7> x . : 



fi, ^/i<it>-BBtcPijJ:^Bco^rti^--yji& H — 

'J3>R13. Si. O. H££«»£U \WM/)«5 
x i 0 20 a toms/cm^ WFr*£ k0)T&-5. 

8 ^"4**l*»iSiE(^iWJia h7 >yX SMlJfcn 
T\ ffcfl; •> 'J 3 «fc U»aft x 'J 3 >ll|^ frjteofll 
WW. 2 0 0 n mUi: 4 5 0 n mJBlTT* *'J . rio. iffi 
lE&gftx'J ZJ>SIC0Jig/?(i 1 OOnmUiT^O, fftj 
fESft x 'J 3 >J8<01IS»W; n n m«± 2 0 0 n mttTT 

[0 0 18] M*iS 1 OiEtt^jWgh 7 y 

- h««±lcy- h«5»JI9*JFML, ccoy'- ht£t»fHt 

- vmomm h^yx^:^^, y- h«ya«m, 
[0019] m>m i 1 e«<osm8 h 7 > x 7,,? a, y 

- h«ffi±lcy'-Hte»ll9i&ffML. 10) y- 

Mfc»JWtt, &ftx->j3x^ KSft> , Jii>ltt*5«t^ 
Sft y'J^ >«<7)«»RICTJBbJ $ n. ~ ca&gft x 'J 

fflftlSffc x 'J 3 >IS^flliK^*JISfl x 'J 3 > (cf£ L , 

[0 0 2 0] «3RJBl 2K«CDSI^h-7>v7^coaiiI 
ffiliis^T. fflKy-hlftfiWtt. RS(t->'Ja>I9*i 

u n >m^mum*s& -> «j 3 > urn lt*o. ico& 

Sftx'J n»IStt, JKH-tfXlCS i H 4 , \ 2 O* N : 2 
£ fc ft N H 3 CO E & # X £ J H l> fc 7 7 X ^ C V D i Z «fc o 

[0 0 2 I ] ,«*JSL 3fe*<7)j#liah7>i>'7^0Sii 

\Z # & t& S •> 'J 3 > £ ffl ^ M m h 7 > x X 5> CO IS ifi 15 

cfctf£ft->'J n >l8<Bf*IBJI9lzTJFM;*ft. ccosgfLx 



VM t-ns-'jriiTi.'i 

S £ t i X h ;4 0) ffi & # 7, £ J in » £ 7 5 X 7C\T):;j:o 
[0 0 2 2] „Vi5RJfl l 4 .{M^ffiM! I- 7 > x X ^CO^jffi 

Htm. Y-hmmuzmmzBixi. i^ttM 
si:*h^t. M.iLiy- h*e»Ji«i-i. muftis ^ 3 >^-n 

«fc 6<S ft ■> ' J n >M co MIS/W T S ti. - ft •> 
U 3 >M^iltiE#-Mi^^nx 'J 3 > (c#a L T-tJ ! ) . ijfj.fdfB! 
Sft>U3>lK4. ^(t>'J=l>K t J|itiA^ l a>»J->^ 

[0 0 2 3 ] 3B;Rfg I 5 iit!i|iltCOf«l« h 7 > x 'A 9 

oi»iiiia(ciffi««e»iis*ffl i ^fzmm s 7 >xx ^c^^ii 

®§ftx'J3>M, '^ftx'J3>^ t M^y'J^ 

> , mmi&m^r 7 c v d coi^-s^tjI^m 

[0 0 2 4] 3»*JH I 6l««h7>vX *<7)^i£ 

^jffiti. y- bmm%±Jzi-mm*:Bfti. i^n.^ 
(c»»iBffl > u =1 > ^- /V/ig h?> x 7s 9 cnnm 11 
ffitz^^x. fitjffiy- Medusa. fiS(t->'j 3 as 

Sftx'J 3 >||«*3J:^Sft x »J 3 x^cOWIi^CT^i^ 
CC0BfSft->iJ 3 >B9H. Hu^S^/tx'j 3 >JK^ 

a. #Jie3W*Sffi>»J 3 >Cf.2LT^0. fi'iiiil/Stft > 'J 
3>IH S i II4 >()-2 JJ-ifira^ZtL, \v * 

[0 0 2 5] 3»2KJH I 7 Sei|itc7)7(SW b 7 x x 7 * co^ig 
y- h*ett»9±IC«rittiBS:iF^KL. -o^ni^i 

(C 'J 3 >*/BO/ijS»« h 7 x x X ? <7) ! gJiigyj 

ffitc^or. wiey-Me»is«. Kftx'j 3>n«. ^ 

Ifty'J 3>M4tiJ:^ftx'J 3 xMco^li^JCTIF^/^ 

fldfE^aa^'j j>i:irt^^ t^K^ftx'j 

[ 0 0 2 6] IBsR/lS 1 8 ,1£!:K<7)#WJI8 h?> x 7 9 
^fffitt, y- hlfcai9±.JZf!SttlBe:ff^i)tL. ZOIWtM 

lC#*tt,S X U 3 > SIB I h 7 > X X 7 ^jffi 

Sft^'J 3 >W*sJ:CXlgftx 'J 3 >H9<7)MliSII«::T^i.\t 
Sti. zo^Sftx'j3>^il, fM^CiSSft^'J 3 >R«^ 
JiffiSrH o TISCIH £t\Z>£tblz. i\H (L > 1 i 3 > IJC1 



(6) 

( 



WISH iM)x-^.j;n 



zi>m\t. S i H 4 <fcN 2 OZ¥.UWMlj7,Ll, 77 
[0 0 2 7] I3#lg 1 9fd«<0»Hh7>vX^OSIii 

ic >j n > ^ fcfiwg k 7 > v x ? coaaia^ 

Sftx U 3 >Mfc cttXSfb i> 'J u >H9o«)illfttcTffM 
±WS:«oTfleHStl-5<!:<tt)(C. l»5E*ffc •> 'J 3 >I9 

[0 0 2 8] 5it*3t2 OEttOiWIi h7>yX^WSifi 

OHig^astctenr. MJEy-KteJftMti. «{fc->'J3 
>K. »Sft *> 'J 3 >«ts J; Sit x U zj >JJSco«HB9 
iCTJFMSft. w^K^ftx'i 3 >ia«. fWnEJfcftv'J 

•j nonets, ME^misflx'j ^ / iifaiiii fitjie 

gfcftx'J 3 >liecO/Bfi£5tlfc««€: l 0 Torr£*TW«S£ 

£ & < Kg ft *> U 3 >I8£JK/ST * 
[0 0 2 9] J«*IB2 I K«<7)i1HSh-7>vX^(7)llig 

>JI8. »gfk->'J □ >M*5cfctfSffc->'J =1 >JiicofgJiJ|g 

3>flgco±_^£SoTffi^£;tt£££t J i:. «lKSft-> 
•J3>H9H. MflEl^jBiax'JnXifiLTfer). mjfc! 
S£g{txU3>^ Sft->'J:3>ML ^£y'Ja> 
S^XVCVDWH -K&£ Till* W IZBtfLTZ t><7) 

[0 0 3 0] |g5RJl2 2fE«W»M h^>->'X^iZ)SS(jt 

*cosii*-ffitc*^T. HSiEy-K»e»ii8(i. sgftyj 
3 >M, »a(t->»j 3 >jat5ctr/Sft-> u 3 >jb!co«jb 

■>ij3>Itti±. flf|fE^**Sft->'J 3 >ICfSLT*s0. K 

Sft>-U3>iie. Sftx'j3>«a. **»fty'j3>. 

MMIfelSIB £ 7**7 XV C V D 0)|5l-gfB^TiStaM(Zie 
fi£T * fc CO 

(0 0 3 1 ] S»«JS2 3SEttco«6a-ajS5ll-7-(i. ,1iS«« 
I ft^L 1 1 O-fn^SEiStCOSSJIi h 7>vX^M -y 

[0 0 3 2 ] 



[ffffl] *«h/jco«j« h 7 > -y x ?is. y-hffitiWi 

C J 3 /BWIttffly'J 3>!;lRt:^^: 

KSftx'J 3>iafi7< K*> y 7Tie&f|-;::f# 
ti. TtEtt < ^ >"/□■■/ ^i!4-!fi. iW7Ktt^)tJIf.VT^d 
^TSSitfeC. 3ft >'i n >I^^Mi*,^> 1 J 3 > 

[0033] it, *m\(?)im\-7>>y,9mmy) 

ft •> • J 3 >M £ ffl u , * CO 3? (t x ' 1 3 > (Hi /><Jh <i< fc'Vii'i > 
'J3>i;fSLT*»]. z^&gftx'J 3 >i|'4f+, «i>1# 

XICS i H 4 . N ? 2 O, NySfeteNH;* CDfi!tV7X>r 
ffl I 7't7 XT CVDilcfc-oT Mt5 . ff?) ^i 5 -^ 

[0 0 3 4] St. *KnU(7)ffiasS^3R-7-«. 
ttl^L 1 1 ^"fn^3E«(7)}81l9 h7>->7^7^ -y^ 

[ 0 0 3 S] 

[0 0 3 6] (g| L tiT ^ t 1 < h 'J X^^.V, fi^m 
■ (LCD) C^l^^i h7>y'7,^ (TFT) 

(3-- >ytt.8J 7 0 5 9 ) 92<?)//7XffiffiT. Iv)^' 
^Xg& L iZ^--£!liI±iC^'J -7'x> • 9 > 9 H (M.i 

[0 0 3 7] y- h«ffi2.tJC(i, -ooy-hvg 

S2^Se»J:-!»tC t WJSn. 3 /.mi<7)fi6Sft->'J 3 > 

(S iO x N* y ) W3aS:M)i/eBKL, ^b!:, IK/flO. 
0 5 /zmcoSftxU 3 > CS iN x ) J!83b*MJiri^»je 

[0 0 3 8] £bC, :<?)V- hl(5«3.!:[:. W7 
0. 0 5 /imWB»y U 3 > (a-Si) ^^o^^i.fi 

Z>o ^LT, a-S i^4±!; t JKW 0 . S;jm^S i 
N x flfl3b£fctSLT. lens i N x flSiC U vX 

BJBETBfSO»ttiZft0XL. UxX 1-^*01*^^ ?- 

[0 0 3 9] ::t, :n^/-hfai:^ a-si 
M 4 cfc r * iH»««i 5 C7) WSUKiit to 7 n -L 

[0 0 4 0] S i O x \ y H'43a, S i N\ :;{>. 

nb S iOx N y »i|3a. S i N x m\i. a - S t Vi \ |j 



S i \ x H, a-S iJM!<i:it>«clC^(7)*Suli& 
l^tff/STte, -^glEStS iN'xHta-S i US 

-tte&mizfmtzztfrTzr^K l^l. sio x 

x K3blcJtLTfi*iM<«n*fc«K M(BHC£«'&S 

i N x )K<7)lliff$:'>^<-r*C ( h^T , &5<73T, S i O 
x N y l83a*«ALT«JB«lt/BfSr*W&lZ*i. IrI- 

[0 0 41] a-Si Jffl4 fcJ:tf*r ^(XHMIt 

5 ±(C^<tx.tfll8ff 0.05 ;.; m<7)(£JSW*WWBI 6 £ 
EfcKU *#»M4*5^^ftffii?i##(*ISfi*j!raiL 

»^ 

[0 0 4 2] Ktft»M3±^ii I TO (Indi 

urn Tin Oxide) ft SB adit Hi 7 /WeiSStt*). 
[0 0 4 3] ^LT, «lft«t*W*«f5(Oy-^«ia± 

Sn. h'K >«RW±ICfJKU'-f >^&9rt<JFM£tl. 

LTW«ISh7>yX^ (TFT) ll£ffMU i£K>3i 
^St£l2<hft£ 0 
[0 0 4 4] g!2lC^TJ:o(C. *fi«tt*«T* 

5^'7Xlg L C0-±®±lrli, ITOri*£ft*&iItt 

[0 0 4 5] ^LT. flE«*?S«12a)-3=ifi±(C±ffii 
Kfc£Atfffiia*a7S<B#'M £ K (PI) a»Sft* 
erpJ«25^>BfiKL. £fc. «fiS«23<7)--£flS±lC&iH 

ioitAtfra«ic(Kja*ars!op i ^t= ) ft*ier£nJK26 

*££n£, 461:, ftift*-7-*Rl2i!:WrftlSffi[23<!:fSS 
rto. ac^fijJfnjJS'iS. 260>fiE 

* « 1 2 £ *t r«JS « 2 3 £ OfflGH II «i& 2 7 £ If A "F S . 

[0 0 4 6] Z1X\ fl&tf j^K -T-» K 1 2 <h *H«J-ffi tR23 <h ^& 
ffl^&fcti-fclKCte, 0EfaM25. 26(7)7 t'> y^ffiJtt, 
£ fg ft TV < E ifii # fa (c rfi] < «fc ? ( I ffiSg £ tl 5 . ^ L 



T. AgS&% ? JiE *E 1 2 i i«j « M 2 :»o fi!i j-: iAi fli'j : - : i . ~-.m 
-enfflitfizs. 29^k«l. SfjittK^i'iia (i.cm 311 

0 fik .t ffi IMA* b !!« oil £ ?r ft o . 
[0 0 4 7] 12! 3 L T. J/.^O^.V, £ 

[0 0 4 8] :W7 77C-7C \*D:Bii8t31fS. 'I ' ^ : I I'i'Y: 

J: 5fC4 OOS«;^3.'W3fi. Jj|l«ft^;:uii,t^< J 

[0 0 4 9] fit, /i]{K^f-?ft^&S^'^:i:i-:uiic 
12. HS1 5 0mm^R/BKJgffiiaiSfc<t6<w -^I'l^r.'iMil 
K*«(C*fffl]L*'vXSK 1 £y-7>7'f 3tHl7 
fi^T^O, S i I-b > XH; t , N 2 O, X? . 

PH 3 , NF; { fcJ^A rO)tf*0U&££. h'7^> 

7XStS i cO-^ffiSfg^rSc^SSift^^ olzmWZ 

[0 0 5 0] -Vj. /iltll«^fTft^ft^itiia«32. 
37, »tBA*M3S. 39(Ci±. \ 2 COT*/ Af!Mfi« > K v -f ^ 
>7>bft>5^^^>/)qgMei^T'.^ 0 ri:. -//t 
XS« 1 «DBU:iA^3S. 39COUTTn^{Ctt}AiJ^. It ill 
S32S:liT. Jlna^37{ZT*nffiSn. *'H 0 ^uOJjH.^ 
». BO'SMMSiSrJiTS^SSiCWAS 
SJCS33Tti. -SlgffiS^ ? OCiCTJISWo. :<;:m^ 
S i O x - N y lg3a. SWO. () 5 /.nnCO S i X x l!«:<h. 
SSif 0 . 0 5 ;.i mCT) a-S 1^4, WW 0 . 3 ;i nwl S 

[0 0 5 L ] ft*i. r^b^h'IK i^liv^: 3300+M: '/ ^ CO 
S ti- 5£ Cffio. M ( : J: o T ^ a * 1 ; 7L 

h^SSt-S^-C^M-CWfti^ 

[0 0 5 2] f LT. #77sSfilH H/z^)^MS>32 
SrST»aiAS38. :i^of'n^!:J: *9«aiS =fl^ : ft 

Rfo&u^mtizmm'itfflmzs \ o x x\ ««3 

a, S i X x «3b, M - S i I|'44^3J;6<S i N\ S) + v 
* ^fS mS-g 5 (0 4 J8f e« IC ft' ) : ti t h J: -5 ic ft o T i - J . 
36R«!lJl^Tft^)tiib. 

[0053] y- hietstM 3 ^ >, * v t »» fv^w 

5 ST^4)B&ifeTP---<7)Ki:o1B3:W3iiT-JfM-r- ; i ^d; 
ih7>vX.y HCO^ttTliV^^liJchft^- ti.:. -r- 

v *;HXH« 5 c&fmK'tM;:. Wtt.iBT^^ a - s i \u 1 

^^t^SttTL^^c -eCT. S i () x \\ !|'V;:!;k 
S i X x RS3b , a - S i fi« 4 v0 3 li§ ^ T « WIW i f i :•: '2 
0 r iCTPJ-gf£;S33-3(iTM)ig L . ^KnUl^WA - 



(8) 



iBl:»eS«i, 2Hcoy- Kfc»R3fc«fctfa -S 
i«4 0 3IBSRtt333TJ&SU «iiS32$ffTS*& 
S35(C*^XS« 1 *9ftSti:TS i N x 
HUBS Slg/SU ^a)»*iiS32«:IST»tB$1ta. 
WOfflS £5 £^34*3 R fclg3fi T t>^«6 L Tifeff «a 
it*. y- Hft»JIB3A^^r *;KS«« 

5 <D 4 1 L T ffMT 5 CO !: Jt*Srt" & <k Ifejg'ft T 

[0 0 5 4] ^m<0J8&t>. S i O x N y M3a£fflU 
ftCit, y-HtfiS»3i*W»ia4<!:io«*fB)«* 

[0 0 5 5] 5 i O x Ny M3aO)Brtt7'Dt: X(I 

[0 0 5 6] a3{CS1-7'7XvC VDlKH3ITJg/i:;S 
33-36(C*5^T/f-7XSfi 1 *iJO«*Lfc^-feV "SMI? 7 
>7^i±3 2 QXl\ZffiffitZ> Q fcfc, #7XStSl£>» 
JSfi3 0 Ot^b 3 6 ocw«itft§:t^asL 

b* EFW^tLTS iH 4 , \2 0*s<fctfN r 2 £^ 
fn2 0» 1 2 0, 4 0 OsccmWAL, Wa/N'^^BU 
a^fflUnLTaESrfctxti 1 . 2 Torr ICMEE-T £0 C 
CDttgt, 13. 5 6MHz(?)BHi$t^2 0OW*E|J 

jddt <5 1 x r 7 - ct # -t 7 ^ r*i i: /ah: &± c . 

S i O x Ny J»3a^#-7XS« 1 .LdifWSttS. 

[0 0 5 /j fiAmmimmrzmmmizxz 

<&,WTZ>. Tftfc5, N2 Ote£(CO«i<i:LT. N 2 
tiNSSi: LTfiK C0T\ Ctlb #X8ft!t<7)Mffi !Z<fc T 

5^5TorrSfl[<7)/2:aeiSITJfilia^nIflBT&'5^. 

btZ, "Ij-t^ti/f 7-t«tO«Brai!SK i ObidiA* 
JRiSW«amHtttEE^4:a)ffiKl^i!i<. «fe 

ii^r^^o st, JstacoaaEft^/iiAci^ 7mh 

2, 4 1 MH z *^>litJ5 4MH 2 chifl<-r<5 
[0 0 5 8] S i O x N y mutnWMH 'A\Z'<tS 

s nx n 2 % i tea* <*> x . y * > yiEis<Dini*« f§ b n § 

C0T\ ffi l> J* frt 5 C £ TI v * > ^M/S (7) fRij ffl />* i7J |£ (c 



[0 0 5 9] -/y. /iiifltf x::s in., oi{W)i)::{\m 

7 7^/N>-v(^(g^t^:s io x N y m^m^nz, 
tz £ h a y- k *vj«a h -> > v 7. ? or <> n,j ft 
ti. y- h^ti2^^iil!^T^^^L^;^L!^:; r-'> 
/jni £A£ £ & < T -H>fc fik'KMVj: 3 ti . Vci 1> cli^ : > 
STt> J 7-lB.ftA<r * t^^/u h -y 7 y- h-^IK h 7 
> V X ^ OOigft T h 7s t- v 7 il/SU - i - (gt t fz h 

«iBUS3i4W«ft-c**. /^^5. fi«'>7/iL::i, n 

*Wl:liTEOS (TeMracthylonhosi lit-jiip : S i 
[OC2 H5 ] 4 ) . TMS (Tr imrt hy Is i I i v;\\v : S 
iH [OCH3 ] ;i ) , TR 1 KS CTricMhy i 1 i r a 1 

e ; S i H [OC 2 H5 ] 3 . HexamtM hy Id i s i I azanc : 
[CH3 : 3 S i NHS i [C\-\\\ ] 3 . Ilrxaiiirihyldi 

si lane; [ X H 3 ] 3 S i S i [CM 3] 3 ) , lloxacifM 

hyldisi loxano : [CM 3 ] 3 S i OS i [C H3 [ 3 

WO/RW-i LIS t>E < %\] b n ^IfflT'Jo 0 , 'ix'M 

fc^>COTN2 ctOt^MI^ C0 77/i?R<, N'2 (>^N*j 

[0 0 6 0] Sfc. fi'W>"7 >^£)t«g!I^/>'7"iJ > ^rt? 
eKB?i«^^*u^. ccon'7'j > yci-^N-j S/iljli 
e, A r ^C^O^F^tttf 7^!in^ s 1^^y|!i'i : ;:.t3^ 

O2 ISTttlie+cOTK^, *^Ufi. f&^^j**-lROiA{; 

y- MeiftM3(z*»/i<SS*aTi^fc^*:irj*.^L:f. 

SRh7>yX^II ^^cZEtt. /If <!: iC ^ ft ft Sr'l-:^^ = i 
[0 0 6 1 ] ±idi<7)t)<7)Tfc. ' ; f<tt%d:*^7'n -y 

^i^tt^tziss i u x n v miammiz&hnwtyu 

«EK^*0. S i O x N y USSHatiS i . N\ ()*>£~J\-\ 
^i^yichLs M^NVS i ttA<0. 1-0. Kc£ 
0, O/SiAiNVS Wl^i^^ ^ b,l. " 
coigffl^Tt>. «5»*51*frir7< K^r 7cn/i:: >s id 
x M3bllifit^^an5(7)r'. N/Sitt^o. ;i - 
0. 5.0/Sitt#L. 2-1. 5CO#!W>^r ; 5 " J: 

7>*g£U\ Sf*M!CJi, fc>7uii's i o/>< 1 . 1 ;i -;• 
N#0. 4 5Hffii7)aifilt^iS^T*^o r^l^tli'it 

<D ^ U < t h U T' n ^ ^ x. £ Z > i : J; -j T ? r ■ V • *> 
[0062] ?iW;IjT£><£ a - S i JK! 4 ii^-^o 

S i X x He3bWjBlJjUi» S i . N^^oMl^ 

tt/atttx/s i Lt^« I . 2W l-.i-'J'-S^. iVilM u 

> v x * 1 1 <td fg a® tt ^ ^ ®: l ^ m ft , n<Y-^wm[^s) 



(9) 



1. 3 3£k±tt*ttfitoft£L\t\ SiN x »83b*lz 

1 0 20 at oms/cm^ KTiL&^i. a - S i m4t<D& 
tfUn\$if)Wi$.T£U\,\ S iO x Ny 183aco.t 

ICS i N x l«3b£JlM-f 5<7>T. 4*lz. Ial-0>KJ£^33 
-36(CT/5JEJieTSJa&(C(i. S i O x X y A83a<7MJ38& 

0^WS£ y >&<T3tS£'RUc:t^ fcWTfifc< , ^ 
- >* m ffi £ ft < Jft -5 C <t tt it m tt i Z KB T & CO T , $ ilfl 
h7>vX^II(7)«tt(c»|f<z>&^«llfz«iAfttfJ: 

Sfe, S i O x X y &§3a<i:S i X x JIS3b<h SrRI — co 
Sit^33-36i;TfimT^^&cO^C7)/\--v0^p o r ]tj;, 
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